Introduction
As part of a general assessment of blood gas analysers [1] the thermostatic regulation of blood samples in the machines' sample chambers was studied with the aid of a thermal probe placed on one of the electrodes. The experiment was necessary because the analysers' readings assume a temperature of 37C; in principle the instruments should maintain this temperature to within 0" C. reducing the variations to -2% error/lC [3, 4] .
Aqueous buffers are less sensitive to temperature; they are not therefore suitable for thermostatic control [5] .
The measuring electrode in each instrument was modified. The sensing part of the pO2 or the pCO2 was replaced by the heat-sensitive end of a thermocouple.
The aim ofthis investigation was to examine the temperature of the sample itself within the sample chamber, without disturbing the normal flushing, calibrating and measuring processes which are very elaborate in some 'automatic' instruments.
Thermocouple
The thermocouple used was a Constanant which has a diameter of mm, a very short response delay of 3 s, and a theoretical sensitivity of 4 MV/C. Thus 0.01 C can be estimated ensuring a precision 0. IC.
The thermocouple was fixed on each instrument's jacket in place of the pCO2 electrode. The thermocouple was passed through a silicon rubber plug (cut to size), and pushed firmly to the bottom of thejacket in order to keep the system watertight. A large diameter trocar (3 mm) was used to pass the thermocouple through this stopper. Once the trocar is removed, the thermocouple remains held in place by the 
Recorder
The recorder used was a Kipp and Zonnen micrograph BDN5.
Temperatures were recorded during the instrument calibration with gas; during three successive measurements of one blood sample previously maintained at 25C, and during the three successive measurements of the same blood sample previously maintained at / 4C. In each case the manufacturer's operating instructions were followed and the timing programmes of the instruments were taken into account. The thermocouple system indicates the temperature variations in the sample chamber when the gas is passed through, although the values obtained, due to the gas, are not necessarily exact. The continuous recordings of temperatures from within the sample chamber are illustrated in figure 4.
Results
The results of the study are shown in (c) After rinsing with the non-thermostated solutions the temperature of the measuring chamber is slow in returning to its exact level (3 min.). In addition it was noted with this instrument that too great a speed of gas flow significantly lowered the temperature of the chamber (the calibration gases do not pass through the preheater). The flow rates advised by the manufacturer should be followed. 
Comments
It was noticed in the course of these investigations that too high a flow rate of gas in the sample chamber during calibration cooled the chamber (from between and 1.5C)and this invalidates calibration values.
In some instruments (AVL particularly), the copious flow of cleaning fluids which are not thermostatically controlled leads to significant cooling in the sample chamber, which then takes about 5 min. to regain its correct temperature this reduces the analytical throughput of samples. For instruments which have no fixed time input the steady state of sample temperature may be reached if the response time of electrodes is slow. On the other hand, when the response time is fast, the results are read before the steady state.
When pre-heaters are provided with the instrument the blood sample enters the sample chamber at a temperature very near to the steady state.
Conclusion
Twenty instruments--11 models from five manufacturers. were tested; it was concluded that only one company offers instruments which conform technically with the documentation supplied.
The other companies' instruments fail in accuracy but good repeatability of sample thermostatization is obtained; therefore it should be possible to overcome this problem by correctly adjusting the instruments. 
